. esp@cenet document view 



Page 1 of 2 



SYSTEM AND METHOD FOR WAVELENGTH MULTIPLEXING OPTICAL 
COMMUNICATION 



Publication number: JP2002057624 
Publication date: 2002-02-22 



Inventor: 

Applicant: 
Classification: 
- international 



SAKAMOTO TAKESHI; IZUMI FUTOSHI; UEKI 
TOSHIKAZU 

FUJITSU LTD 



Also published as: 

ffl US6934479 (B2) 
8 US2002048062(A1) 



H04B10/02; H04B3/04; H04B10/08; H04B10/17; 
H04B10/18; H04B17/00; H04J14/00; H04J14/02; 
H04B10/02; H04B3/04; H04B10/08; H04B1G717; 
H04B10/18; H04B17/00; H04J14/00; H04J14/02; (IPC1- 
7): H04B10/02; H04B3/04; H04B10/08; H04B10/18; 
H04B17/00; H04J14/00; H04J14/02 
-European: H04B10/08A1; H04B10/17R; H04B10/18D3; 

H04B10/18P; H04J14/02B 
Application number: JP20000240136 20000808 
Priority number(s): JP200002401 36 20000808 



Report a data error here 



Abstract of JP2002057624 

PROBLEM TO BE SOLVED: To provide a 
system and method for WDM optical 
communication by which the optimum 
transmitting state can be realized by surely 
suppressing the transmission characteristic 
fluctuation among optical signals having different 
wavelengths based on received information, such 
as the OSNR, BER, etc., measured on the 
receiving side. SOLUTION: This WDM optical 
communication system transmits WDM signal 
light rays having wavelengths &lambda 1- 
&lambda n generated on the transmitting side of 
a terminal station 1 W to the receiving side of 
another terminal station 1E through an optical 
transmission line L and the receiving side 
measures the OSNR and BER of optical signals 
having wavelengths &lambda 1-&lambda n and 
transmits the measured results to the transmitting 
side by placing the results on the overhead 
information of optical signals transmitted through 
the counter line of the transmission line L as 
reception information. On the transmitting side, 
the set values of pre-emphasis and &alpha - 
parameter are feedback-controlled according to 
the reception information on each transmitted 
wavelength so as to suppress the transmission 
characteristic fluctuation on each wavelength. 
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6. *Jt, nwU7</^5 3ll JUiSSStf 2± l 9i> 
«v^«Htaj*»«B 88 **t4. =5rfc. JMBftf 1 
ti. «ft«ffil4 2DCJ: 9Nl£Sti«KJMRA^>A 
<R«*»t«C«5-*T»ffi«*i4. Httftf 2tt. SMI 

m7 4;l/^5 2TttaSSh.fc#«B 51 <0«^i. DC 
[00 3 3] K{gmK5 4tt. 4 to? 5 3? 

ttKtt^ ( 1 ) atrjavvcftjesft* 

K= ( f l-f 2) /f 2 - ( 1 ) 

4 (ct) v >t#« b 63 &ttastiwtom*&srct> & . 

«B6 2 t»«-r4S»-C*6. fit. n^tt7<* 

* 5 3Tmmu^mB^zmm^^±Mco 

[00 34] JJEO«k3*»J&OI3R5(mi, A'yf* 
^7^/^5 2*»fe[iJ*S*i4«EflVi** s JfjSifc 

f 2~f lwmtt^ift&uwtm&mftu'i 

/UtftfnfcftU «EfflV2^\ JW&ftf 2~f 1<0©B 
1*ttff«ffl<o«R«*o«# St»*Jt ( S/N ) . 

ti, (2) *fcjflwc*aw-*£ 

[0035] 

S/N= (S hN-N) /N 

= { (S HN) /N} -1 

= (V1/V2) -1 - (2) 

t-th. IM'KZolz®^ Q*m^&ZtX\ WtL 

*ix. zcr>m%com^nm^mznm$^x 

OSNR (ft<^^*t$f&Jt) iJii/BERcD-HVfft 
cDffl% Sr^ftWje UTfc & . *<0R|ffi* jfflfrft LTS3* 



r-^ t LT3?®i*ttaBa»4 2 GMzmixm 

t4\ EI»5 0fefflv^SligLA:*SW)«#»«»itto 
S N Rfc J;t/B E Rfc-MltfhjaW* £ t tfX'Z h . 

i t < £fi Lfcftli^DO SNRfcit/BE 

[ 0 0 3 6 ] JJBWWCtt. S»?-*fc»18 
ttS3^g|54 2 GptycfetgStfT ts < J: 3 C Lfci*. *H 

TT-*«03e»fct«ffl«4 3lCfcWCfr 3 J: dtLTt 
fllfc&V*. **W>lMfl»ttfc*HlvvCBERfc 

(Forwarded Error Correction: FEC) £jf;t"C^I> 
[0037] &fc, % 1 iOiaBBBWlM^tco^TRW 

ts. mm. a^iw^^ssii E^wDMfi^co 
as*utac3fcea»LowEiHiii««:^ tT*« 1 e 

DMfI-^3t*^WDMgB2 1 CfcWC&ifcgA 1— A n 

S. ClcJOi: # , #»*A l-AnlCJtJSLJt-eit^W 
jeSMS-W. «W*tt«Jg«4 2G(cfcv^T. gfIL 

tzmmz^xnv&vmttmiktfMfczti. ^ 

a-f-^*fflV^OSNRteJ:t^BERt:SC»Sil*. 
ft^ilfcOSNRtJit^BERJi. SKftfttcoUTW 

samtt Lxmm4 3^LxmmmmcooH^ 

(4. SiSm E*^Jig^iw(cfroli-ri,3Kfi-^^-A- 

e wNimftt ftixmm i wtc+*if5iM? tii, 

[0038] $aJH) 1 E frf,OTD M«^jt& WtfcSBJ^ 
1 WT14. WDM^S: 1 2TifcKA l'-An' 

•#^ixl.gfitP8* { #^<7)OHJ!l^4 2 FfctS^Til 
M3*lT«-«HWI54 3 ta<!><t6. #©Jt»SP4 3t'(4. 

i ETaesftfeKa-t*** ( a i ~a n > 

V^T(OOSNRfc4l>'BER(ca^V>f. iMflfflJ^P 
»4 1 C. TO&MfttMti»4 1 D*jJ:tP>nBaia«H»4 

flS. MftWtC{4, g«flatH^tLl»OSNR*i3Kgfl 
SOOSNRW7j5r}W-rSi:i:t,{C, BER*«WR 

jguraatft (MiifBER=io-'5^f) sstfi-r 
H5ffl<t#s4 1 v<nttwm&.m.%.. ^mm%4 1 
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[00 3 9] JSr*J. ifcftA l-Antowc, £fifl 
(JM 1 EH) fcftft6h6iiagHKMflU!4 2 A. pj 
SEPM DffliIS4 2 BtSiX/0/ 1 «£SS4 2 EcO#» 

ffoamii. im i EHi<o««ii«rtew£S4 2 gt-*£ 

SftfcOSNRfeJ:tfBERfctEoT#lltl»4 3fc:J: 
>l>lVXJ*cr>-mt IX. 3fcgfif§T1#£>ft*:BER£ 

r/yXAfc^SftSico-HiSrv*. OSNRSr 

[0040] moy%&omm)Vdv x^t lxu.. 
mm. i&m&x'BERtfMtiib. t-r. sr% 

3«i»<O^RS;PMD«flHl4 2BKt5»t*PMD«|fl» 

4 1 C««^5^-^^)IWe»J:t^RWMWll«»4 1 
D^Ml, Mtft, Sftllil<0HRC!:^S:«HIS4 2 
A^fWimiSri^LT, B E RifiKmztth Xoiz 

mz. mn»mmms»4 1 eo%*&**nbi, 

T. BE RjWKBfcfr* J: 3 tr Uxy 7 r S'XOift^ 
*WW* J: o JblBOj: 3 *-a*)M1iP7 

[004 1] UECDJ: 3 OS£A 1 -A nCO&XMfyz 
OUT, 811 Et-S!l^§iXl)OSNR*jJ:lA'BERc7) 
tff$Sr?fcKA 1 • -An' 0>4XII*0>*-'<— N<y Y 

mmzmxmmmcoffimiwizimi. uosnrh 

JiX/B E R£ti£oT7'LJxy7 r yX^aA'7^-^ 

fc'«7 < - k a 7 ^fwwsrtT oztx\ m%GMm 

i'&hZb fMH&z* h . «f t . O S N R^ttT'^T < B 
E RfcftttfcSfltflNlfctto T*J»*«ff *><tS Z b izX 

-> x . tmmmwk^^z x i imtmcr&it* t 
[0042] .rcfjijai 1 wfrt>mm 1 e^«o 

WDM«#3t (JS*A 1-A n ) WgjSfc-ov^ttiflL 
tZ#. ifLt|SI«t:LT. IM1E*6SM1WA>0>W 
DMfI^3t (ftftA 1 ' -A n ' ) OimiZ-O^X t# 

* h z b tfvs £ fcfc. ; i -coBiB^i . & 

[0043] ±3icom 1 SeBBJBTtt. 5MMlTf»fcO 
SNRi$J:tfBERtf>»I1ff«£. »Kl-r4IiIKfciiHI 

t&xm^vt-x-^'vvm&owzmaiZitx. m 



JBTtt. 0 S N Rtii^B E Rtf)gft ffifRS: mm® 
(Optical Supervisory Channel : OSC ) 

i>mx\mt&zbx\ *B»rt<owDM«iH»jtea 
z.xfBE.Rtzmixmmi&z liz%&*%i&. 

[0044] 05li. m20Hifi^®K:*>*^WDM3t 

mmi/XT^nm&zm-tmx'h h . miouss 

TPWk-t*. H5(ctswt. ^WDM^iifi^XrA 

<o«i&wb 1 <o%mm<r)i$&b m%&m. 

W1W. 1E*«, BffliPJ»»S:WtiiSgiSaf 1 
0' 20' fcJ:t>"WDlvlgSl 1 ' . 12' , 21' , 

2 2 • * -th.'Wuii. . r iwafimmmmm 

AIM^ ^^.{f^JifflWDM^jlfi^XTJUtLTif 

[0045] H6tt, mm. a*m«Bio' tov^ 

■C. ftftA l «$J:tftfcAA 1 ' icJttBLfcjfciSfiSOS 
%ti. iifti»*A l , A r fcWBWrflWSWto 

HtWtltW, ffiCOft^A 2~A n , A 2 ' ~A 

n- izttim*ifoLtitmmti£vmm%<?)m 

Mtftc. Mgfi3£S2 0' 0#jg«A 1 • ~A 

n' . a 1 -a nizztLmmitiX&mmxvft 
zmmmz^ ^x t iwc* s . 

[0046] 06<O«jSMTtt. jftfiA 1 OTtft^&iM 

flrr**asfi»os (n^±s) t, m\ 1 ■ <wtfs 
mimmm<w$iitbmm%. onmm ia. u- 

•f #81 ( L D ) 4 1 B , S3RKS4 1 c . aj%tt%mm 
4iDnxirs!^tmm^4iE^i-^bb^z. % 

3984 1 C^«yN'7^-^OiS^, TTSMM»*MI»4 1 
D<04HWiiflttOl8£. TOK««84 1 
(7'Jxy7rv-X) cofg^Sr, ^ftA Hcov^TcOg 

fiffl?fi^oT7 <- Yjumm wmm 1 f*> 
wtMi-o*. jttsasaoRii, sinifejB® 

^^t|S|«^. «raMH»llflBS4 2A, pTSEPMDM 
iI84 2B, gflfiSR^ (PD) 4 2C, «HIMHB»4 2 
D. 0/lfiJ«a54 2E, OH»gE4 2FfcJ:tA'Sft 

^ita)jsa54 2 Gfcwts k t it. «ras»iHifli»4 

2 AcO^ffijfflfSfiOlS^, ^PMDfflfI84 2 BC0P 

m Dmmmnmfets xvo/i w&m 4 2 e <nm^<n 

SS^A 1 ' tcov^Tcogfitff8(c^oT7^- 

HA* 7 tm&ritmm 2 m*mit>ixx^z.. 
[0047] m%m%wi o' , 20' ^ggig(w»a5 

4 4J4. #3fcgftfK>R^*ix*'ix&4>ftT<6§fI 
a-ffikktK, HtSB»l*J(c*i*WDMSIii<oBag 
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$fli>WDMgfil r ^JiftW&fS(£pi|£*-f7'n-y 
?B?fc*. !MlE««SMIWCiai8*i*WD 
Mg®2 2' OflMifcOVvrfc, WDM^gl I' fcfSJ 

[0048] 07 wflKMra. jMSfi^a i o ■ 
ffloTTS9K**86 laqwt&fi. 6 i 

Sft&ifcR A 1~A nn&ytH^miDMjiT 

5 6 2?£ttSil4. WDM*7*56 23&»4.aj*S<l& 
WDMft-^ti. X/H^A H-r*7 T 4 /tUMMI 

(ED FA) 6 3liZ£m%ai"<.)\'tT'mmZtLX% 
fiiSBLWWEffl|iH|ta«S*i4. JtK^EDFA 
ti. ££TI4IUtf2Ri|NHflMU:U fiS^TKiilS^ 

aRwatuwHB t <oBnc-arsecij»« (vat) arts 

ffC. tH*3t>'N' , 7-SrB&-^{cSiJffll-ri, gnu^/MM* 
(ALC) tf'frhtlhl><F>t-fh. EDFA63 

s. 

[0049] WD M*Ty 6 2 A:fcli8<0#TOt«SS3i 

6 1 <03t«B«. E D F A 6 3 <3«^!Rfc JlfBTSJfl- 

ttttfffi 6 4 mmmii . timwa 6 5t^n>m 
i ' <7)%fflDW&6 5 a. m^mmwio' cosmm 

»4 4jM>3Sfc;h.T<*#8*A 1~A nlCOIrYtog 
fgfffR (OSNR, BER) Cftit, #TOfc8Sts 
6 1. EDFA6 3*5itfBrS54rtHffll»64OT«|ff« 

«. &«£A 1~A nfco^T<0»lflr«lrOSC«Sl 

E D F A 6 3<?)Btttt!§£ 7 4 - F'< 7 ?Wmh £ t 
Ck"). EDFA6 30fflAf-rt'MiIE*tMjiW (A 
S EHjEfcfflS ) tftrirtl* i 3 Mr* . 
[00 50] OSC$JUi$6 6li. S£KfBlfflaS6 5A><9 

COOS CmH, $*A l-A n<D#ftft-f ttijfcftO 
I^5^t*oT. iCITfi. M*.JfEDFA6 3 
OftgflHfciBIBSgs tZ fc V >T W D Mli#3t(C^« § ftffc 
CSMBLCiS^T. ttROftiMH3 (3K+«H> 3 0 

[ 0 0 5 1 ] *H»fflT"(i. iHSfl 1 0 ' £0# 
ifcHO3£Ift2§0 SrtfcTOfc8t«3S4 1 EfcKft. $ 
4>fc. iSfifflH^WDM^ii i ■ i,zi>«i$dt%m$B6 1 
Sr m-fX I ^ 7' U x v 7 r i/X 5r fir 3 fci&OTOfc 

mmmi. #»fi<ojti»(i»os4fct±wDMiiai 

■ 11' »^IS»iWil«86 4i:lco^TtR«T* 
h. 07*>flDft0»i. 3t»«»A§IB (OAD 



[0052] H8»±. tm 1 EOgfiffllfcrKBSfiSW 

DMgg2 1 ■ <ommnmzi#t7'avmx'h 

t. $r*$, *WlW<05aiMt:SaiS*i4WDMSBl 
2' <0«jSfcOWti. WDM*12 1' i|5)«t'J> 

tJh.T<6*SA l-Anc7)WDMfi^*^vyiii|@ 

»7 1&rtLTEDFA7 2CAaSflS. 

87 l (J. J&S^»*#fl?vv»iB}fcfcaifeU 155 

v>«B36**wDM3SB2r t«as*ifc3teau» 

3t*9vyJJMi$*44«ai«3l6flJ(IS|T*4. EDFA 

7 2ti. H^^ait/ 1 :EDFA6 3i:|5l«^0«fi!c•C'^> , ). d 
CT'tfiSc07tl«1iSI5i:^^«tff (VAT) t<m 

izm%ftmmm7 4mmznx^z>. edfa7 

2TJft^U^4T , tefl§3ftfcWDMfi^3Bi, WD 
M^r57 3fciS4>it#^A l-AnCattSfli. 
[0053] 7Vyifi|g87 1 <0?-/^»raSSflB«0R 
Jg, EDFA7 2<0«l^fcJ:tfT«RSMMWI«»74 

*>#ftiiMi*ii. %mmm7 5frt>&jizti&mm 
mzmixwmti&. c:<owdm^s2 i 1 dbsm 

ffPg?75fi. OSC«l««7 6-CiK8'JSnfc»*A 1- 
AntOWCOgflffifg (OSNR, BER)£$o 
T. ?vyJg(H|7 1. EDFA7 2tiJ:lfTOHWI 
iI87 4 tfOMf^KHB^ 7 ^ - KA' y ?$ljfflt!>. ±IB« 
OSC^Ig|57 6{S. *gaS»L*WDM«^jtfcfPfc 
gj*ST^JtOSCff^Sr. 0J;UfEDFA7 2cOiilrg 

a i~a nz^xtr&mmtimw&ixmmm 

#«a i ~a n iz^xcr)%mmim%mmm2 
o - mmm&tzfcthmi&tth. 

1 0 0 5 4 ] H8«offlj««aj{i. 3t^(S»A^H 
(OADM) <7)gftgi5t LTtJCffl-TI)it*^T'S> 
S. @9»i. 3KfiSS»L±tSBSfifc36»IMi» (ft* 

H9<0«K-Ctt, 3tej*»L*»4>jS4>tlT<5WDMfi 
^* { 5V>tiitSH3 1 $r^-LTEDFA3 2(CA*$ 
7V>ii«3 Hi. BrS^ftS^^vylfiB 
*£?S£U K9-7^Bi83l£S:*3l6>i«»3 0fclS«S 

<xfc*fi5a»Lte«»ft-rft i t x\ mm^Lnmt 

h w D m il^jfeS: 5 v y tali 3 -fr * 

4. EDF A3 2(i. WifiUfcEDFA6 3. 7 2 1 15) 

8 (VAT) i:<0iatttTOHtt«fl|*F3 3*«»tt$*L 
TV^S. EDFA3 2TBfS<0^;^-Cii<@SfL!tW 

ff»3 0 4fe*l»HI«fcgiS3<i4 . 

[0055] %&)mL£-wDMm^%.bmz{mzx 

&fcOSC©#Ji. 0!ttfEDFA3 2Ofra«je«f| 
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mvftmtioscm&3 4izmti>ix&. oscm 

(osNRfccttA-BER) tfmmmzixxft. 
m\m 3 5 tee x. *>*i s . 3 5 x-it , os 

C«aSg|S3 4*^cOSfitWg^o-C. 7Vyti«3 
1 h^m<7)^S. E D F A 3 2 OgBIMfc 
«fcl^£#tttf fltSi 3 3 cD^IMffltMS: ftia? < - 

V vtcr>gfltif*8#0 S CJ^BIgP 3 6 fcgi £>ix 
S . 0 S C>m& 3 6 T'ii, KftMffffi 3 5 3&»fe03tffi 

a, z zx-imniE d f a 3 2<rxm<?rttwmm\iz 
&wx wd M<i#*fc^«$ itjteasB l t <t s . 
[ o o 5 6 1 mz, m2<r>mmm.(ommzr>^xmm 
?i. ±ie«o«ta^«^c7)WDM3tafiv^-fA-c«. 

»l«lbl0B!Bcoi8^<Ottfftl»|«fc:"LT, #fcH<Dft 

. 4HM 1 W , 1 E wj*§f|gH 1 
0' , 2 0' ^flMflBtffft.'fil? * - H^" 7 
2tl&. ^1^810' fcitfWDMgBl 

r . i2 - <o4Effiffii«iiaNa. Mtft, sssmsss 2 

0" fcJ;lWDM^S2 1' ,2 2' <0#EmfJt»gKS 

zztizmmix. mmz^xnmmzm 
•fhx oizttzz k x\ #w d ummcT) 

^)»ff«»Ko^T t SHIIWBfcfli^ fc-7 -f - b'Ay 

co%m®zoscmzm^xmmL±.?)&%m 
mi/sioizismtzxoizitzzkx'. #*iii§§i3o 

1*1*7) 7 -7 >tm& 31^EDFA32 ZfCOWlftVffllZ'O 

[0057] ±3$ U:<fc 3 tlB2<^3t?BJBt inur. 
#fcftKooT(7)gfItff8*>\ *8«F*l<7)#l§Bra:fc it/ 

L±w3twffi» 30 rarest sfis ssfitiH* 

(Cfto ■CSffiffiJT'fflg^nS O S N Rfc £VB E R*W 

Wfe*m&th «t a izy < - YfUtwmtKitoiit 

ztx\ xvgfeuz&mmzmm-hzbmmiz 

[ 0 0 5 8 ) . ±a UcSS 1 . 2 cOHffi»«T1i, 
2Mi»0S|*iO3SHS4 1 C, «T3Mffifi!?#§4 1 Dfc 

j:tf*ra!*aa&H4 1 e. mmz, &K%m%oRftco 

«ra5ttfttfft84 2A, ^PMD«84 2B:BJ;tf 

o/ 1 W£ss4 2 Efc-eft-f ii7 * - hv<.y ?mtt6 

-r - F A? ?MW-f * £ t T\ ffiii»tt<oar^o* £ J: 

[ o o 5 9 3 mz, *%mcDm3mtmmz^xmi 



+1. 11 Ott, »3W|0t»»K:*>*»4WDM*»a 

d M^iifii/xr At* . m i emmmrtt&t nm 

IZ^mili. 2ocOi*gf|S8^1 0 0W. lOOEOra 
ffl) ^^44*eii»LT«gKLfcflllfi'C*6. #®tft 

ttt. flako%4)«t»i 3 0jW)fsw)iti«in«iT**i^ 
s. 

[ 0 0 6 0 ] mm 1 0 0 W&, mti£ , 3tiMftSP 1 0 1 
S*Jj:V3t5?f8«lp 1 RSrWU, 3tiSffigPl 0 1 ST' 
ifertS*lfc**A l-A nOWDM<i#3t**3lMSS»L 
*>WEffl!0ll(3a«$*l. 3Kfi^U»L«EWffl||SI 
H*^3M^itT<«.^A 1 " -An' <75WDM(i-^3t 

* { 7tsftgp i o i Rv%m*mztih. s©§ 1 o o e t> 
i o 2 Rfc xvytmm 1 o 2 s 

L. 3KfiiM»L<DWEHI|BI*RA^3i/c)ix"r<l>«^A 1 
~A nflWDM«^5W3fc»8« 1 0 2 Rt'SflJaa^ 
ti. £fz. %mmui 0 2 ST£j£3ft*:SfcftA l ' ~ 
An" «WDMffl*bW3tea»LWEWffl|l»t33ifS 

[006 1 ] 3t3MfISI5 1 0 1 Sli. «itr, juts;* 
-;H 1 1 A. 3KtS<sHl 1 1 BfcJ:t^r^3feM«fll 
1 1 Ci^Tti nii^a-'y hT*il.«llfc4"tft»* 
A 1~A nO#3ttl#$-WDM*r5 1 1 2T'^iSLfc 

(sv) i i7£<frix%&imLff)WEwmizmm 
^«i^^*HR««disaMMiT**. ximmi 1 

1 B{i, 3C»ti;a-/H 1 1 Afrb&JiZlllX&qr 

mw)^^txmmixtaijti>. *&mami 

Iff ftfc«>^t«-C*0, fO^M*** { S<J«l 1 6 
tJ:oT?R8H»SfiS. «r«T«r3S6«af» 1 1 lCco 

^7r^A^ibW. ^rfc, laiOCte, j^ftA it 

A 2~A n t*tJCL!ti--y hcommz^XhZtlb 

[0062] ±Sl<m$ffil 1 6tt, yAf AfiffiVJW 

(SSE) 11 5*»feei^n6M»fi^tt£-J 
T, #a--yH^3fei® ; tv-'a-;H 1 1 Afcit/TOt 
1 lCcoK)f^«»^S<Jffllt^. ±ieOv-xf-A 
^$ljfflia51 1 5Ut. Mf6l0^i|c7)3t§ftg|51 0 1 R 
a^jtWlSifeKA 1~A nt-3V>-C<7)$MtffS^A7J 
Sill.. Srfc, »I*I0»<O36S«IB5 1 0 1 Rtt, ttifif 

&«bb i o o e co%&m& i o 2 r b mm<nffitfttt~t 
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li. ^X^h)l7i-y-f^f (OSA) 1 140Sl5£tS 
%l>AJ)Zti. ftSflSil 0 1 RfrmmWItffliiXV 
WDM#7*51 1 2a^tB^£ixaWDMfl-!§-3frO*'< 

7 mhs*6cjei;t, sw^ 1 1 6t,zmm>£<7)Mnm 

^ZOi&tt. SfelC, vXTAl£S$iJ»PgSl 1 5 

a. js*a i-A niz^xcofflmnw&mmm?'? 
y mm® 1 1 7 cubs-*-* tng*# l . mm a -? 
vwraai 1 7ti. &mztL?z®m®m'kA,tz%m 
mwm^zftmfti 1 3<oiij&7ti;:«gu s^ra i 

-A n^WDMfi^tfft^fEMSSLtiSSi-*. 
[ 0 0 6 3 ] %kWi 1 0 0 E(7)5tS<tgB 1 0 2 Rli. JtK 
^L^WEfflJ[lll|A>ii><7)WDMm^*^llS§5l 2 
l£^LTWDM*7-7l 2 2tCA7J§fL, ifcRA 1- 
A nCV&ftH^ZfttiiZtlh . WDMtfT512 2T# 
*Silfc*3tfi#tt. £&«A l-AnCSflELfc. 3t 
KMBS12 3A, ftftfflRftl 23B. gfI2&JIg&l 2 
3Cfc,tt>'Sfl^14ail^a5l 2 3D^fS#^aa 

[0 0 64] Jt*fiSl 2 3 Ate. WDM;!? 7-7 1 2 2 

4. 1 2 3B(i. *6gaWL"C«4't*IW 

* . SflKWlffi 1 2 3 Cli. 5Hmim» 1 2 3 Bf^MR 

[0065] 9Eflmtt»@R 1 2 3 DM;. «I LfcJtffl 

* . UttWcte. ±»Lfc» 1 <05HBg»««^t m 
(CLT. H3fc*Lfc0R5OfcfflVvc«9«il#Jt* 
*5gU *«)l6ft£»C0SNR*Jj:tfBER£:gM>* 
•kdCLTdiK ±fc, SfiX»Sl2 3C«<K0IT 
Its ( F E C ) £flB£-o>S*£fcU;. HKQfllEfltt: 
&ft£M9ftfr£ICBER£ft6£fct>roT&*. $ 

[00 66] ifcftA l-AnKJtJCLfc#i-«y h^S 
fiftttSlJtat 1 2 3D-d#fefl/cOSNRfcJ:tfBER 

(ttzHQm) iitixfii~>XTj>mmmB. < ss 

E) 1 2 4Ci*fefl.&. d^xXrA|g^$i|ffl)||Sl 2 
4T'(3. #Sft^tt»£SB 1 2 3DA^(7)OSNR*3j; 

vber jSfiiit'(7)r'jx>-7 
T-/;*i3j:ifc&ft4 I $2sl 3 0T*o^vytillSr7 *- 

*fc«*fe*iT«»100W4'pfisilSfL, $fe£. 3te 

iufssp i o i saxiPNE mm±.<n&%&wm 1 3 0 
tceasit*. 4>t. *38«*bi 0 2Rtf5^7 i Aiaa 

$i]^Sl 2 4KHL 36»«»1 2 lTtSLfcWDM 
^'y FfffffiO^OfeftA 1 ' -An' {C-WC«#JfflHS 



wnsii^ikAA r ~a n • {cov^rwwwiwwi. 

Wl*JHia<0*iSfi»l 0 2 SCiSfeti*. «r*j. ft&fl 

i o 2 stt. mitzm i o ow<o3B3ie* 1 o 1 

[0067] 01 US. #+«t8l3 0<3afWWr»jS 

ws^r/n^a-rfc*. hi lwawMcfcwc. 

13 0(4. 5vytifsHl31. EDFA13 
2fcJ:l^H«^Kt7^/^13 3S:flii6. ^vyitfla 
» 1 3 ltt, 3tt5i*S& L £&M LfcWD Mff ^*<*# 
«»1 3 l A$r^tT5-7ytiiSffl7r^vN-i 3 1 Biz 
\J)ZhZ. ^<05-7yi8<@ffl7r-fA*i 3 1 Bfctt. 

[0068] V^JBiBJttt, dCTii. fiajx. 

If. feftoUft* 3r>nv-7vmm€M ( L D ) 13 1 
D36>fe^-mai*Sn4Jili83t*«*^»[» 13 1 ET' 
Sfefc, 3t^if[»13 1CtCj:oT5v^li 
iffl7HAl 3 1 BCWi^M?JlS. #7V 
^Hfie*»l 3 lDfcLTIi, fltttf, SfcKl 58 0 n 

m(r>ttis.x'±%%7-?ym®m£ 0 1 item, mm 

1 4 6 0 n mfiUifca^tfJ: < . HttWc(i. 
3OC07-7yij®3tO^*t LT, 1470nm N 14 
85nmfcit>'1 500n m&KWfctl Z t tfWfc? 

[0069] fflmmss 1 3 1 f«. ^^yftBjtaii 

3 1 D«W««mS:M»t4llIBT*oT, 

3 1 AT'M ^ilS**^ ( P D ) 13 1 G t-m^fl^- 

tsaasfifcE^fc. #7-?yi)S«i 3 1 Da>feitj 

^$^ll>3t<0-§i5?rmtl»S3tSi 1 ( PD ) 1 3 1 H 

vmm 1 3 1 Fx-ti. 1 3 1 GipkmMia 
mzngistitc&mvmmtfmmti. tn. 
^131 Hfrhnmiim^zm&Lxjvytmrm 
£$m i! $>m2tLX. &y-?vmmMi 3 1 d<o» 

B 0 iU-ffe AWJlMHitS 1 3 1 A Sr3K*«« 1 3 0 co A 
4>«S§ 1 3 ocomti^. 7 vytilss 1 3 l coffi* 

«. EDFA13 2<oaj^a=firif(C*«'«»13 1A* 

[0070] $r*5, 7-?>mmm7T4 ai 3 1 B^a 

0»<tJt5vy|Bi»3t{i. *^*«S§1 3 0iOA^sSS5 
iO^fSiMISLt-Alt^^T, 3tfiSS»L<i07T>f^rt 
SejfrTiiem^t^^yflWBS^tS-liri. ED FA 
13 2(i. «itf, 5vy(W8»13 1*»feHl*S<t4 
WDMff^* 5 , 3K^*»1 3 2A^LTX/H^»?^ 
J< (EDF) 1 32B(CA^Sfl*. iCO 
EDF13 2BKJ4, IgjEI(LD) 13 2CT»£ 
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th , WUi9 80nra^l480n m^^IS^l 
mm^tii®! 3 2AZftLX&teZtlX^?>. ED 

f 1 3 2 Bcommmmmizx 9Jf®$ft*:WDMfg-f 

3B4. mmity 1 3 3fc,J:t>'5t^l5l 3 2E 
Srtf-LT. *ft+ti2§l 3 0Otli*ffll(c^$ix^3fcfS 

i o o 7 1 ] 4fc, me^ 1 3 2 coiMMtmL i 

S7K®$i]ffll|HlS51 3 2DtcJ;o-Cii)SiJffll$fL&„ Kg 

mmvm i 3 2 dcij, tmmt? -r n-? 1 3 3 * 

aiitfcWDMffl-9*<0-«*j|6»tt» 1 3 2 E?#« 
U ^HSbtSrS**? ( PD ) 13 2 FT«Wt*fc 

®ff& 1 3 2 D<4. SilHR^ 1 3 2 FtfOJiJT^l^/W 
-J6 t 3rS J: o Hz , BigjftB 1 3 2 C (OSaK^^Mff 
■fS, IrVb^SgijjU^/MMffll (ALC) £fin. 
[0072] fcfc, W#^ft7-f^^l 33«4. EDF 

a 1 3 2<o*iif#«5^£tt^8-f «k ?%®m%mt 

Wffi l 3 Oi*ico#iig7tii^-?-ii-? f fi#f*t'«fiEL/c 

a. 

[0073] ±E<0± d^rfll*t*1-&*WDM3t3i<i 
vXtAT'W. Witf , t^M 1 0 OWjS^Sgi 1 0 0 E 

iSfiSSl 0 1 S^tt7J$il6ifcKA l^AnCOWDM 
fl^fttf. *fEiMi?5LcOWEP«fccfc^7t+^l 3 

o^ut»b«i ooEST+meassti*. mio 

OETU, £SSS<lfcWDM©^)K*«3taia51 0 2R 
fcA7j£ft, WDM^T-7 1 2 2(CfcV^T#jg^A 1- 

a n izttiztifttiiztLtzmz. ziommznmuc 

- 7 h "TaiJSlS <t4 . 1 05 b & » #i- v h X 
14. KfiWttWeWl 2 3Dfc*JWC. WILfc#S^ 
£OWt<OOSNR*iJ:tfBER (ifcttQft) 
3*U SflffiSfc lXisZT£,MmWm&.l 2 4t,z% 

7-'Jxy7r^^fcJ;imEi!lIIIil±c7)#3t+«Sl 3 
0 tco 5 -7 yttfig £ 7 -f - K A . y 7®Wth t&xn%& 

±ie^A i~a nt-o^x momma, immi 

0 2 S fciH&flT , jfcftA 1 • -A n ' (fttBfcfl^tf 

[ 0 0 7 4 ] Sg^ 1 0 0 E*^<OWDMfi#3KSrS(tJt 
43 1 0 OWCtt, *5JfSW 1 0 1 RtCjsVYt#K*A 

1 1 -An' <?Mtm#3fi*am«UlS<x4i:ftt. WDM 

^#x-c ^iUfsgpi o i scDi/ATJx&mmgiWi 1 5 

tciSfcii*. *LT. i^-r/JaSfMWSSl 1 5X' 



J4, *5J««1 0 1 Ra>fctf)»*A 1-A nto^TtfO 
WWflHBfc it***'*? YfrTI-HV 1 1 4<0«BeiS 
vc . r U x y 7 r v * <0M« £ o W&m 

W&1 leizm^iXt^iZ^ jfcRA 1~A nfcO^TW 
ISOHWfflb^iaBIIWn W H«H« 1 1 7 CiSfcfi* . 

[00753 nmss 1 1 ^xf-AKawaasi 

;n 1 1 Aiiii^r^^^siii i lcm&mmmw 

th. mwmziymmui 1 7x*«, ^atae 
mmmmi 1 5*^4>nT<sss^Ai-Anto 

^T»$lJfflHPS*<, ifcKA 1~A nCOWDMft-fftfcl: 
S^^KTOIffllfl^tlK-ti-^fL-C. WEWEMLL*)* 

1 3 0 ic-eti-f titcfet ^ix^ . 
[0076] ftfi3aBLOWEffl0«±£E«ftfc* 

5vytiSffl7r'fA'i3 1 BfcA^$*lStttfc, 
*«-»Wlfij«t« 1 3 1 A-CiHKSflS**? 1 3 1 

Gx-itemmztixmms&i 3 1 Fta^nt. mw 
0K1 3 1 FTtt, S3iat^ 1 3 1 GOTiijae^tc** 
<ieisaBW»«*wiiiassn. s^a i-a ncoot 

wMWflWljWIg^it-c. #7vy||)S3tjil 3 l Do 

3 1Ba-sT5"?yfi(l$<tfcWDMflt#*Ji. ALC 
fjfH-SEDFAl 3 2t<toTBt®<0K^4'n|iS 
EDFA132 COflJ#^!»14*<fO## 
ft7^;^ 1 3 3(cioTafl£*U. 

[0077] ii-C, #3fe4>»l 3 0(;fcttS^ti1@ 
fliJBtov^TftfWfcRflWft. #*+«l§l 3 014. 

yvvmmmm-thziizx 0 edfa 1 3 2 ohm 

W^fe^flSilUTV^. EDFA132 
<oti«»«li, 0!itfBli2o»ttEft:iirrj:dK** 
*HB ( 1 5 6 0 n m & J: 5 =5r^ft^ ) OjPJ^Jn 

Ell 2w«ttR^-rJ:d^7-7yJii|sg|i 3 1 
^tHtiit-?, HI 2C0tftt (E + R) fcijrf «k3fr 

x-Zh. =srfc, ^mzyjkuzy -?>m<M%i 31 com 

»ttia*ttli, t«1470n m05V>-i|ie«t'0 
^ttr ( 1470) s «^14 8 5nmC07Vyij®3t 
iST'O^Htr ( 148 5)fc«J:U r ^iRl 5 00nmc7)9 

vymmftmx'coim r < 1 5 0 0 ) s-ffl^^^Ttf 

[0078] 1 3 1 D«atfJ*Wte J: o 

SI 3 0coaS^^fr7-{4, EDFA132«ALCi 
S131 <0ai7J3t^'V-*«tiairtl. t . E D F A 1 3 2 
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»«0>xi}W7-tfwtoL edfai 3 2<Dmmm 
T-i-izt xwmm&timt ixmmwm* 

?7J'JWg»13 1<oatfj3&''C7- 
tf&J-th b. E D F A 1 3 2<\<r)?j)yt>* r 7-WW& 
U E D F A 1 3 2 0M#ifi&T-t& Z b T^ifcftiJO 

[ 0 0 7 9 J ZZX\ #7Vyijg3tl!S 1 3 1 D<7)tH* 

G (A) =N [g (A) x (R ove 
+ (R (A) - 
ZZX\ N{43fc+li»l 3 0<0£lt G 0 ( A ) 

m 1 3 omm<wm».*am. s ( a > «e d f 

A 1 3 2fcfcft*W#* J 1 d BJtjJoUfc b £tf>f"l#ifcft 
ttttflSWUL R a „tt5vyJ|Mi»l3 1»IW«ft<0 

w#aimtto»*ww#, Ro iVt ity-?>mm% i 
3 l^iwmjcofiftttWMtoajw^ijft. r ( a ) 

0 ( a ) tit? vyJWW l 3 1 offl^ofijft»«tttt 
a*wtt«, a^vBMajeaii 3 1 dc* 

f#Ri (A) OftfcLT, R (A) = ZRi (A) X'm 
til. 

[008 1 j mmb%&m'm.m&*G oi < a > 
(4) ftx-mtii. 

01 = L [G (A a ) -G ob (Aj) ] 2 - (4) 
#?-?yj»fi)te«l 3 1 D(cJ:4?vyf0fWi, =S-7V 

btfX'th. zzx\ 7-?>W]m%m(r)itim\mftcr)& 
mza^x, ±ie (4 ) 3H<oi%m<>wj>%<%& x? 

t, #9WHii83eoHl*tf<^efldlS:*«>. #57V 
fflBttWl 3 1 DonH»B»MIK-&. 
[00 82] Witf. 3KfeiSKLKj3(tSje7T'f AO 

n o xtimz x o , i d b eawsjbwfcfiasn l k£ 

£(C»i, EDFA13 2£ALCfjft$i*-Tft4'tllf§l 
3 0O!fctofcyNV-£-££LT^6£*\ EDFAI 
3 2 Of IJ&**+ ldBtfJpL, EDFAI 32 <59W#& 

mmz$}+ o . 8dBiian^-ti-i»0jia^ff3i:, ed 

FA1 3 20flJf#tiJ«i+l dBK+0. 2dBfcJi 

&tit:*>. mmtmLxw&mii>bz<%&. 
ztz. y-?>mm£ft<?>¥m\mmnzitt:z t izx 
0, 7vyii«i 3 i {«affllow#fg#f* { tiJDt 

6. ZtHzX*). +0, 2dB<0fiJIWHHIfcJ:9±t* 
E D F A 1 3 2«*i|fWMf»OSWWi. y vyiWBS 1 3 
1 OfiJ»«WOS5fl:fcJ: oTS>SSSn^ft'$ixS . ft 

iEitiS 1 3 1 DcoiH^yy^ 0 . 1 d BOTOgJK 



35fks« . e d f a i 3 2<m mm?m<nm£to 
mi x o izmmn o . «£4>tt» 1 3 0 towc± 
mx a *«»*fTofca<o©saofl»««i$ttG 
( a ) ii N m^rx^ < d b ) b ixvw ( 3 ) s 

[0080] 

— Roave ) 

-R, (A) ) ] +G 0 (A) - (3) 

[ 0 0 8 3 ] ±K*>WCti, 5-eyJi«tJJ:t^r 
Uxy7T5';*Oftaffl»£ti9£LfB£fcT\ 

wic , 5 -? ymm^mma x txru x y 7 7 uxmm 
i,z£hmm.<m\%ifiA ■. 1 # 

[0 084] jJ?C. B9aL7tjHfiffl!lT'c7)rUxy7ry 
XfcJ:^#3K+«Sl 3 0T'c07-?yti(gomf*W5:$iJ 

wr/i'^'jXAcov^Taw-*. zzx-n. mtHs 

Sttlitlf^iX^OSNRtiit/BER (S/ctiQffi) 

(cjEtT. t-r, zxtpBtti 3 o<oy-?>®mmi 

3 1 D*«SELT5^yilMISr»J«lfctttC. lfffl<0 

#«ft<o^ssK««si 1 lczmmixyvxyyr 

[ 0 0 8 5 ] 0 1 3fc<J:t/ll 1 4 li, ±fa03ilJWT^^ 
yXAfcSUfc7P— f-r-bT**. *"f . HI 3CO 
Xtv 71 0 1 (H+SIOI-C^L, OTRKfc-t 
S) WDMfiTOC^nsaftA l-AnO# 
^fl#{COUT. glifflTWOSNR*<«SSfl4. }^ 
tC, Xf'/ri 0 3X'iZ. a«A 1~A nO#3tfi-fO 

0 *>o 1 o(7)3tft^-* { , iJ^fi-f f-v y c h x tcis 

Xf771 0 5T'{i, SftfflST-OBER (ifc 
ttQfi) ^SKSil*. Xfvri 0 7 -Ctt, 

XT77-1 0 5-CfflSUcBER (SfcttQffl) j&^fft 

is^ wzmmmzbi ww^woisfi •& . wsti 
oay^ft^^-^ y^c h xKjtjEtfciira:*MasH» 1 

1 lCSrHSU Xf»71 0 5KMI). -^r. flfigfi 
«<gfl(ffififfiC<b&«&(Ztt. Xt -y 7*1 1 lt'^flll 

roosNR*«ai^$ixs. xf >y 7*i 1 1 comfetm 

1th b , SftilTOO S N R<0g*!Xf »/ 7* 1 0 1 X' 

m^ttimbnm^mzmixoiz. zt-vti i 3 
T^rasi£«ai»i 1 1 cm&ztii. zix, xt^ 
ri 1 5t-(i, xf»rioi?a^fcosNRt« 

tJXf771 1 lX'mfeltcOSNR(0$MmExW 
%&>bti&. Xf7/1 1 7ftt, a^A 1-An«t 
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^fi-tf-vy^*****^^*, xf7 7*1 0 3(;M 

[0 086] t^T<3fcfttCOVvC0SNR<7)£ft1@E 
xtf^^ftSfc. Xf771 1 9fcfcWC. ^-fbifgcT) 
¥^«[Eave*«*«>feil4. *LT. MfftV^ 
/HCO^T- (Ex-Eave) OMffj&hbtl. 
t. (Ex-Eave)(7)SIffi#e5»:, 
=&7-7V«(iS<0li!lS3tiSai7JWSHbt=J:S2: (Ex- 
Eave) 2 <7)£-ftMD P *<J*aj3iiS . 

[0 0 87] JJct. Xf771 2 1-CI4. - (Ex-E 

a v e ) nKmrnt-tmp i <* o t'h$o*^*»^j 

8'J£it£. XT-yTl 2 3T"(i, X (Ex-E a 

ve) 20D&ffc*DPaMtffiDP 1 J:9fc'JV$tVft>5 
*>*WJ$*l«.. - (Ex-Eave) <7)ffc*NI*Mg 

(ip i w±x-h o . ^b*D p#-jg«D p i ja 

±T*6fcM»S*Ufc*$ICtt, Xf771 2 5tJ(tC 
T', #3t4»tt»<05vyHiiB3t«l 3 1 DWgglMKIi&tf 

«H*«iliOigS<i*. Xf771 2 U«iXf771 
2 30V^^T'#ffl* { -SfflJ: 0 i'hSufcWJjiJSfl 
«>«t dtc^r^i:, Xf7/1 27fcaUT. *tf)fc#0 

[0088] atfc, 114mf771 

1 4 7T'(i. Jt£&tf>*f->yTl 0 1-Xf771 1 7<7) 

«^fcH«w>-a<owi*«tfi5*i4. fix. 1-kxco 

fefklZ^XOSNRcr)^mExi)mib(,iX&t, X 
t >v 7 1 4 9 (Cfc (, vc s SHtHOT^ffl E a v e #$tf> 
<o*U #<I-^*-*y*/W:oVvC- (Ex-Eave) 

[0089] mz. Xr-vTl 5 - (Ex-E 

a v e ) «tt*tft**-}gf!P 2 J; 0 i^S lrVft>Sa>a«H 
8"JS*l*. - (Ex-Eave) Wf*<-£iP2 

Oh?* 6 t WJ $ fctt , xf7/i 5 3(cit 

- (Ex-Eave ) <Dffi£gfc7*Dx>7 7i<' 
X<03^^L*a ^ ^^^fJ;Sf^, 3MfflfflWT3Sfc«*8l 1 1C 
Zmm^ZZkX'TVxyy TisZtmmtl. Zt-v 

ti 3iizm'>x±&uz-mn&®tfm&zti&. 

5 IT'- (Ex-Eave ) <7)ffi*fffi#*-5g 
ffiP2 J:"3t»'hSv^tWSiJS*i6J:dt*4fc, xf7 
7*1 5 5£jt//t\ •e<7)t^c07'Uxy7rvXl*<ie 

[0090] imuzX o izmscommmmizitiif. 

JMMTCWfcLfcO SN RfcJ:t>'B E ROgffiflMSrS 
>-ti®5: 7 -r - h*A' 7 ?fMfl| UzZ blizXiX. 



vtmmztmmz%&. &tz. ?-?v®mi 3 

1 1 E D F A 1 3 2 fcifi^fctfTft'ttttfi 1 3 0 &fl| 

X'hhbtuz, 5-?y®m<?>vii&£mm ixmm% 
m&co%itmm-ti£oizuzztx\ *emli 
tz^%com'i%mt7 < >\s?zmwtz>mm<%z>. 

Sit * f Brf8T'* I) fctf>, mm-fi d7Vx.yy 7 ^ 

[ 0 0 9 1 ] =5r±3, ±»Lfc«3 05Ht«JBTtt. #43 
«(03tSfl^CfcV^T, »6U:OSNRtiJ:tfBER 

(ifcttQtt) j*ftlBJW'Jxy7r^fcJ: 
t^*Jt+«38«)5^y«Bt«iJ»-r*ll«ffiffl*4JS 

<. fiUtf* 3ffif|-CaB6Lfc#jft*(CO^tOOSN 
RiUT/BER UfcMtQfc) 5rgfitf$8t LTiMflll 

fgfcfcwt ftJWSffiS: &tt IX 7 V x y y r >A& X V 
y v ytim*®\mz> Z.o\,zlXh*.\\ 
1 0 0 9 2 ] #**!8fll 3 0(cfigji$ni«W 

JttS^j^feiHt+IIS 1 3 0 tcfiai£ft& J: 3 Lit 
*>\ iWSWCfc. Mitf, WEfflH»J:<03t+«»i: 

Ewffl[5]ii±^+^iit^raT'^$ij©fi^fEa* { 

«fll«*»rtlil«*«oTj3i«ffl*IS4^K#'WIW 

[0093]$ mz. m3<nmmmx'\t. msmi 

±fcBBt«iifc+^T*Mt«Wltll l 3 0^5 WHMBS 
1 3 l**gmflWBK:JCtT«!l«Sti4J:3lcLfc*«. * 

«t»<0? v vflMBKmrn^MW-f 4 J: 3 C IX hffib 

^\ mm, mmmm'OAtimzx^ximm*: 

5§*iM^ LT 5-7yti1swSiJffli&ff 3 J; 3 K LT t J; 

v\ Hut. *eas»±fc*j^"Cfii»«*Wftt)WfA>o 
v > s fcmm&m i< ^ j t'lmj&sitto ± # o s n r 

(c LT t <k < . c ^*l^tc{4 , 5 v y mmM<nwm 
mmtx^%^imtom%mmiiLn%#mi? 
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[0094] mix. ±j&ifcm3(omimm?te. % 

4>8f2sl 3 0<05vyJiH«l 3 1 Oflll&i: LT . 5v 
y|ffli83l6Wi^^fi3li*m t JiRtt tftffrfo fcttfc 3*i 

li*V*. W*tf, 01 51=5*"* J: 3 1 

BT*ikS*l&9-?>'JMB%0<. ft£&&l 3 1 CSrtf- 
tr9-?y««ffl7T^^l 3 1 BWft^tA7Jil*^ 

%£\ 5vvHfiB3te#5-?>i|Miffl7:M^l 3 1 B£ 
iIO&ttT. ifixftfcLTEDFAl 3 2KA*£ft& 
*C>a* { #X £>ft, ^tfOi 0 fctfjJTCU:, E D F A 1 3 2 

[00953 7-?yitl§S§i 3 irt(C7vyJiH 

ffl7 7"fAl 3 1 BSrSSUfcfltfigSrStJt^ £tf>7 
"ey*t«W7T-f^l 3 1 B^3tf55MKLc7)-§13t LT 

i>£\,\ 01 6(4, 7vyii1iffl7r-f>'N'l 3 1 B Sr^ 
[0096] § ±3*Lfc»3«Hil9KBTtt. * 

[0 0 97] (ftiei) iSftws^i.^coTtfi^^ 

mMmxm^ti^mmz^ >t <owitt ® m 
mm^zm^mmmmmt. Me 

7 U x y 7 r i^x 9 7° U xy 7 r vXUff^ai; > 

MiB^fsiMsstciM fi-r a m^mm^t izmM* +- 
bKh%%L%\izr>\,\x<ry%m'mizf&ix, finer yx 

y 7 r i^XUff^S fc (t 5 7* 'J x y 7 r i/X WR^fc 
i tf«Ef+ -r^gt *$ »t S -7*5- 

t. zffiixffi&ztitzztmmt-tmmmjm 

[00 98] (ttfE2) ttElfc:ffitt<0»ft*fi3Bi 



mmmn. mmmmm^mx-m^titcm 
giz^xcogmmBiZ. mm2mimmzti&m 

[0099] (#IB3) tfifilfciB»^»*££3fcjI 
fIvXTAT"&->T, MB&ft^i. ffJlB&ifcKOft 

fillS* 1 4» Hi* #»«^3K«#«:^« I tote* 

[ o i o o 3 ( fHE4 ) ttia 3 iztmco-mmm. 

tgi'Z'r&X'hiX. MBftfraSS8±£&H$*l*:fttt 

fM)w*iiPi«t*iag(S!i«#s**^4; t Sr^mt-r 
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